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I - LATZRAL AND DIRECTIONAL STARILITY
AND CONTROL CHARACTERISTICS

By H. L. Crane, D. B. Talmage, and W. E. Gray, Jr.

SUNMARY
This paper presents the results of flicht tests to
determine the lsteral and directicnel stebility and control
characteristics of a DeHavillend ijosquitc F-3 ai olan2.

The data presented hersein have no bOSPLHg on the vwerformence
characteristics of the zairplane, which wers not measured

in these tests, but which were considered to be excention=-
ally good. Scme of the desirable features of the latersal
gnd directionsl stability and control characteristics of

the F-3 weres

l. Rudder-control forces required with the spring-
t2b rudder were never excessive. The varistion of rudier
force with speed in streight flight wes very small.

2. Control could be egsily mainteined during single-
engine operation in the clean condition.

%s The control-fixed effective dihedral wes always
positive and was not considered excessive.

nd control.

The latersal and directional stebili a
dered to be
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characteristics of the alrplane were cons
unsatisfactory in the ;o;low1ng respects:
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l. The directional stability with ru
not sufficisntly restrict the ailaron yaw.
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2. Rudder lock occurred near the stall in the cleean
condition with power for level flight at large 2ngles of
sideslip,.

2. The rudder control was inadequate during take-off
and lending and was insufficient to fly the sirpleane with
one engine inoverative and the other engine dellvering
power for level {light with the fleps and landing gesr
dovwn. :

L. 1In the clesn condition, the power of the ailerons
was slightly below the minimum value specified for air-
planes of this tyne.

5. Aileron overbalances occurred in rolls un to an
indicated speed of 200 miles per hour over a lsarge part
of the deflection range. The eileron forces at indicated
speeds up to %00 miles per hour were, howevser, desirably
light.,

6. In power-on conditions of flight, an undesirable
pitching moment due to sideslip and due to yawing veloccity
existed, which made i1t difficult to trim the sirplene in
rough air,

INTRODUCTION

Flight tests have been made to determine the flying
qualities of a DeHavilland Mosquito F-u airplane. This
paper presents the results of ths tests to determine the
lateral and directional stability snd control character-
istics. The results of the tests of longitudinal ste-
bility and control will be presented in part II. The
complete program required 16 flights =snd epproximately
2L hours of flying. These flights were made in QOctober
and November of 194L.

DESCRIPTION

The Nosgquito is a two-place, twine-engine, midwing
airplane, having slotted flaps end & retractable con-
ventional type lending geer., The version of the Kosquito
tested was a Canadian built, camera-equipped -8 airplane
which had no armament. With the exception of the control
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surfeces and nacelles which were constructed of =and
covered with metal the airplane was of nlywood or belsa=-
plywood sendwich construction. The girplsane had Frise
silerons and horn-balanced elevator and rudder. The
ailercns end elevator were equipoed with balancing tabs
and the rudder with a spring tsb., Power was supplied
by two Rolls-Reocyce Merlin 33 engines. For thisg series of
tests the welight of the airplsne at take-off wss approxi-
mately 19,000 pounds. All tests were made with the

i WLng teniks removed. Several nhotographs of an

19
rpleng are shown in figure 1, A thres-view drawing

F-8 ai
of ths airplane, cross sections of the wing and aileron,
end of the horizontal and varticzl tail are presented in

figures 2 and 7. General specifications of the alrplane
are given in the anpendix.

Figure Il presents the characteristics of the spring-
tab rudder., Ruddsr deflectlon was wessured with respect
to the fin which was get nerallel to the thrust axis.

The friction of the. radd"r system amounted to %5 pounds
of pedal force. Figure 5 shows thes variation of sileron
vosition with control-wheel deflection snd figure 6, the
varistion of a2ileron bslancing téb-position with =ileron
position. The friction in the eilsron system was approxi-
mately tl pounds for small deflectiors snd incressed

slightly at large deflections.

INSTRUMENTATION
The following instruments were mounted in the
(‘lrf)l&ﬂ.e :
egsured Nuantity NACA Instrument
l. Time Timer (synchronizing all
Y, records)
2. Alrspeed Alrspeed recorder
%« Control positions Control-nosition rscorders
h. Control forces Stre 1-force and

g & 1 g
wheel-force recorders

>le recorder and
A
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Measured Quentity NACA Instrument
5. ingle of bank Recording inclinomster

, longitudinal snd  Three-componsent rscording
verse accelerations accelerometer snd indicating
normal accelerometer

8, iMegular veloclities Rolling~velocity, pitching-
velocity, end yewing-
velocity recorders (gyro-
sconie)

9. RElevstor-tsb position Position recorder (connected
8t teh)

10. Shutter vosition Pozition recorder
11. Prea-sir temparsture flsetrical resistance-bulb=- .
type thermometer
Ssrvice indicated airspesd a9 used herein corrosponds

to the roading of 2 stenderd A~N szirspsed meisr connected

to =& pitot-static system theaet is froce from sosition errcr,

and is defined by the formula:

— hc Q o
where
Vi is in miles »er hour,

de is the difference between total pressure and correct
static pressure,

o is the compressibility correction factor st sea level.

Static pressure wes measured with a swiveling sts
mounted 1 chord length shead of and slig Ltlv be
right wing tip. The static head was calibrated for
position error by means of a trailing airspeed bombd,

Total pressure wes messured with a shi elded totsl head -
mounted at the right wing tip.

w

(

tontrol positions were measured by both electrical
end mechanicel recorders. The transmitting elements of
the electricsasl recorders were mounted st the inbosard ends
of the contrel surfsaces. Mechanical position recorders
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were attsched to the coutrol colum, one rudder pedsal, snd
to an aileron contrel cable in the bomb bey. From recorded
flight data 1t was determined that the stretch of the
elevator control system wes 1° of elevator deflection per
25 pounds of wheel forece. The flexibility of the rudder
system amounted to 1° of rudder deflection per 10 pounds
oi pedal force. Since the mechsnicsl position recorder
was rnot connected at the control wheel, the stretci: of the
aileron uystcm was measured on the vrouna cld Tfound to be
19 per 8 pounds of wheel force with the silerons nesr
neutral.

To measure control fcorces the service wheel wsas
renlaced with one on which strain gages were mounted.
Aileron—ccntiol forces presgented in this report sre besed
on & wheel dismeter of 1l inches to the center of the
grips Nh¢le the stonderd wheel for the P8 is approxi-

mately 12 H inches in dlﬂmetei at the center of the grips.

The aileron forces for a service whzel may be obtained by
multiplying the forces orosentsd in this report by 1l.1.

TEST3, RESULTS, AND DISCUSSIC

'Z.

The results of the tests are svalusted in terms of the
specifications of refersnce 1.

A. Longitudinal Stability and Control Characteristics

The lengitudinal stability snd contrcl chsracteristics
will be discussed in 2 subsegquent repcrt.

B. Lateral and Directional Stability and Control
Charecteristics

l=B. Dynamic Laterzl end Directional Stability

The control-freec latersl oscillation was investi-

gatAd in the clean condition at the spesd for maximum L/D,

spproximately 180 milss per hour with the enginss sst at
2050 revolutions per minute and I pounds boost and also
at 280 miles per hour with the enzines set for rsasted powsr
(2650 revolutions per minute and 7 pounds boost). At
both speeds it was found that lateral cscillationsg could
not be induced by relessing the controls while in a steady
sideslip. This wes due to the overbalenced ailerons
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causing the airplesne to roll snd turn. The oscillations
were induced by kicking the rudder and releasing it while
holding the elevator and the ailerons fixed. Time his-
tories of oscillations due to 2 right and a left rudder

kick a2t 180 miles per hour are owesenteu in figure 1.

The latersl oscillations were demped to 1/2 ampli-
tude in 2 cycles and therefore met the requirements of
reference 1l. The short-period oscillation of the ruddsr,
indiceted in figure 7 by a slight tendency of the rudder
to overshoot its equilibrium position when suddenly released,
was completely demped in less than 1 c¢ycle. The require-
ment of reference 1 that there should be no short-period
oscillation of ths rudder was therefore sestisfied. The
rudder showed a msrked tendency to float with the relative
wind, and continued to oscillate in phase with the szsirplane
motion during the oscillstion. Rudder kicks were also msde
in which the rudder was kicked, returned to zero, and held
as Well as possible while the elevstor and the allerons
were held fized. A time hlstory of one such rudder kick
et 180 miles per hour is given in figure 8. The pilot
congidered that the ds Mﬁlng of the latersl oscillestion was
somowhiat better then 1f the rudder were not flxed at zZero;
however, the rudder blew with the relative wind and because
of the flexibi]it] of the rudder-control system could not
be held in & fixed vosition. A time history of a rudder
kick and release at 280 miles per hour is given in figure 9.
The increase In spsed reduced the period, but hed little
gffect on the damping of the oscillations. 1In ell the
oscillations the pitching moment dus to yawing caussd
alternate push =nd pull forces on the control wheel, a
characteristic which was objectionable to the pilot.

No flight records were made with the bomb-bsay
doors open because most of the instrumentetion was located
In the bomb bay. However, the pilot noticed no appreciable
difference in the damping of the laterel oscilletions with
the bomb-bay doors open.

2=B., Static Lateral snd Directional Stability

l. Sideslip due to slleron deflection - rudder
to overcome sadverse aileron yaw

Q.J

The sideslip due to 2ileron deflection and the
rudder requirﬂd to overcome adverse alleron yaw were
measured in rolls out of turns. Typical time histories
of rolls out of turns with fixed rudder and with

23
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coordinated rudder sre given in figure 10. The vari-
ationn of maximum angle of sideslip with total sileron
dellection in rudder-fixed roll=outs at low speeds is
precsented for several conditions in figure 11. Thne
dircctional stability as indiceted by the data of
figure 11 was about equal in the gliding end wave-off
conditionse end slightly greater in the landing con-
dition. The maximum engle of sideslip due to aileron
deflection reached In the gliding condition wes over
20° and therefore the requirsments of reference 1
were not met. It was not a2lways possible for the
pilot to ccantinue the meneuver until a maximum sngle

: of gideslip was reached becsuse of the nitching moment
i due to yswing. In Tigurs 10(c) two rudder-fixed

: roll-outs sre rresented for the vave-off cendition at
115 miles per hour during which the sirplane pitched
down ebruptly as indicated by the pitching velocity
end normal ecceleration and in the right rcll ceused
both engines to cut out. This figure also shows
aileron shaking which was often noticed when the
sllerons were fully deflected, .

Anelysis of the data in figure 10 and other
similar deta indicates that necrly all of the available
change of rudder deflection, epproximstely 15° right
or 20° left, and approximately a 50-pound increment
of rudder force were necessary bto overcome the yaw
due to full gileron deflection at 125 miles per hour
with flaps and geer down, power for level flight.

@ The requirement of reference 1 that the rudder be able
: to overcome the sdverse vaw due to full aileron
deflection with s rucder force of less then 130 pounds
was setislied, but the pnilot commented that a con-
sidereble smount of pedal motion was required for
the smount of aileron control sppliesd.

2¢ Sideslip cheracteristics

ne set of data which illustrates the occurrence
cf rudder lock was obtained from a2 preliminsry flight
during which zradually increasing sldeslips were made
by slowly deflecting the rudder while using the
ailerons znd elevator to meintain streicght and level
flight., Otherwise the sideslip charzctesristics were
investigeted in steady sideslips. The date from
these sideslins are glven in figures 12 through 106
and show meesurcments of dirsctionsl staebility
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(variastion of rudder 2engle and force with sideslip
angle), dihedrsl effect (variation of alleron engle
annd force with sideclip angle), pitching moment due

to sideslip (variation of elevstor angle snd force
with sideslip angle) and the side-force character=
istics (varistion of angle of bank with sideslip
angle). The angles of sideslip reached were restricted
st low speeds to avoid rudder lock snd at high speeds
in order not to overload the vertical teil. It was
thought thet with the closely bslanced rudder there
was some possibility of overloeding the verticsl tail.
The test conditions end sveeds were as follows:
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a, Directional stability

it
wes poaitive In gll conditions and therefore sstisfied
the requirements of reference 1. The varistion of
rudder angle with sideslip angle wes nearly linear
in all conditions. The data indicate that there was
sbout 2° of right sideslip at 2,0 miles per hour
with zero bank. It is believed that et this speed
there would hove boen very nearly 0° sideslip and
that the 2° indicaticn was due either to sidewash
or to an unsymmetrical yaw vane wihich was in error
by a constent omount.

The rudder-free directionesl stability was
positive in all conditions except at low speeds with
power on, flaps snd geear retracted, wherc the rudder-
force varistion with sidesllip engle became negsative
at large engles of sideslio, and therefore did not
satisfy the requirements of reference 1. A time
history of a gradually increasing sideslip in which
rudder lock occurred is glven in figure 17. In the
recovery from this msneuver, the cengines werse cut.
BEven with the large degrse balancs provided by the
soring tab which made the rudder very light under
normsl conditions a2 force of neerly 200 pounds was
reguirsd to rasturn the ruddsr to nesutral.

-

b. Dihedrel effect

The stick-fixed dihedral eflsct as shown
by the variation of sileron angle with sideslip
engle in figures 12 to 16 was nosifive in all con-
ditions encd met the requirements of reference 1.
In the gliding conditicn the effsctive dihedral
was 11,09 compared with 1.4° geometric dihedral =at
the top surface of the wing. The stick-Iree
dihedral effect as shown by the varistion of the
alleron force with sidesiip angle was marginal to
slightly negative in all conditions; the stick
forces were very light and hardly out of the range
of the friction force in the aileron system which
wss zpproximately *i pounds.

c. Pitching moment due to sideslip

The chenges in elevstor force and position

4
due to sideslip were smsll at high speeds but at
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lower speeds where lsrge angles of sideslip were
reached there was a considerable increase in elevator
forece ot large engles of sideslip. There was 2n
objactionable veriation of elevator force with side-
slip engle near zero yew in steady sideslips in the
power-on conditions, as shown by figures 12 =znd 13,
in eppreciable pitching tendency due to vawing
velocity also was observed, which was attributed to
the gyroscopic effects of the pzopaliers. It should
be noted that these effects combins to csuse the
eirplene to tend to pitch down in right rudder kicks
end up in left rudder kicks. The elevator force
required to off'set these pitching moments was small
but the yawing encountered in even slightly rough
air wes sufficlent to cause sin2ll pitch cheanges and
require continucus elevator moticn which made 1t
impossible to trim the airplanec,.

d. Side-force characteristics
istics {veristion

vecter
sideslin) satisfied the
v ch stated that the

}-J-
ife]
)
]
a.
<
!..4
')
@
<:
*s
w oo

Z2=«B. Lateral snd Directional Contrcl
1. Rudder to overcome adverse aslleron yaw

The ability of the rudder to overcom® the yawing
momaent due to full aileron deflection heas been
discussed in the section on sideslip dus to =z2ileron
deflection (2-B, 1).

2. Rudder control in teke-off and landing

The F~§ is 2 twin-engine airplene with a single
vertical tail not located in the _lipstreem. It wes
very difficult to perform the maneuver specified in
reference 1 for determinstion of the minimum speed
at which it wes possible to reise the tzil during
take-off for the following reasons. First, full
power could not be applied becsuse it was necessary
to apply power asymmetrically to meintain directional
control at very low speeds. Sscond, 1f the tall was
brought up 2t the minimum speed with the rudder
deflscted full right, an uncontrollable vawing motion
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to the left resulted due to the gyroscopic effect

of the »ropellers. Lack of directional control
during landing several times nesarly resulted in a
ground loop. The directionel control of the F-8
cirnlsne wes considered to be unsatisfasctory for
both teke-cff and landing. No take-offs or landings
were made in a G0° cross wind. Time histories of

s take-off and landing are presented in figures 14
and 19.

%2, Single-engine operation
a. Rudder control with one engine inoperative

Attempts were made to simulste the flight
condition following failure of the left engine in
the wave-off condition with flsps and lending geer
down, =nd reted power. At 120 miles per hcur the
vower of the rudder wzs not sufficient to maintain
straight flight with the wings level. When the sir-
plane was banked to the right in order to meinteln
straight flight, buffeting cof the rudder occurred
snnd the maneuver wes discontinued bscause of the
denger of rudder lock. Control could be maeintalned
if the right engine was throttled beck somewhat, but
the power would then not be sufficient for level
flignt,

b. Directional trim characteristies

Figure 20 presents the directional trim
chearacteristics for single-engine opserstion in the
rated-power, clean condition in straight flignt
with the wings level. Data were obtained with the
left propeller windmilling with the governor set
at 2650 rom end also with the left propeller feathered.
Figure 20 shows thet full tab deflection, left from
the rudder, was reguired to trim the rudder force to
zero at 190 miles per hour with the left propeller
windmilling, and sbout 1/3 less, with the left
propeller feathersd. The rudder control was sufficient
to maintein streight flight in either case with the
wings level st 150 miles per hour. By holding a
slight degree of bank it was possible to melntain
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irectional control to the =stall in the clean con-
i tion. During single-engine flight with the wings
1 the rudder force increased rapidly with
Pea Ing speed from O at 100 miles per hour to.
ou nda with the left propeller feathered, or
%5 pounds with the left propeller windmilling at
C miles per hour, Due to the deflection cf the
g and the £lexibllity of the rsst of the rudder
the svaileble rudder de;luctlon was reduced
10 pounds of control force Over half of the
ailable no-load deflection was lost at 150 miles
ger nour in the case illustrated in figure 20.
lecing stops only on the pudder 1tself wonld remedy
his situaticen. The rudder trimming tab was powerful
ugh to trim out ths ruddesr-control forces with
wings level at 190 niles per hour with one pro-
c¢ller w1ndm1llwny or at 170 miles over hour with one
opa]¢er feethered. No reccrds wers obtained of
anked single-engine flight, but less rudder deflection
uld be required so thet the minimum speed at which
11 ©ab deflection would procuce zero rudder-contrel
crce would be rsduced. Ths =jile eron-co ontrol forer

-

were negligible and could sasily have been brimms
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Lo Directionsl trim cheracteristics including
rudder control in dives (symmetric power)

From trim at meximum level-flight spsed with
power on or trim st the ss=me speed with tho engines
idling the rudder-control force chenged only 19 pounds
in going to %60 miles per hour, the maximum speasd
attesined in these tests. Thig is shown in the
directiomal -trim curves of figure 21, which indicate
small varistion of rudder force with speed in all
conditions.

5. Power of rudder and aileron trimming tabs

The power of the rudder trimming tsb to trin
the rudder forces to zero at eny spesd in any of the
test conditions is also indicated by flgurﬁ 21, The
variation of aileron- control force with speed was
small except in hiph-speed dives sas shown in figure 22
and was casily twlrmpl oute, The rowsr of the trimring
tabs during single-engine operaticn has been discussed
in 3"'3’ 5'




=
£
“’) -
L ]
L
i
v}
!._l
\D

6. Rolling roment due to yawing

Rudder kicks were made at 1L0 and 200 miles ver
hour lnt“uCWeuﬂwaL¢me.w1+h power for level flight
to dstermine the amount of rolling due to yawing
Trn these maneuvers the rudder was abruptly deflected
arid held fixed as well as possibTb et the deflected
uOSJtlon and the aileron and elPthOP wers held fixed

throughout the maneuver. Time histories of rudder
wicks at 200 miles per hour ere shown in flgure 27.
The maximum change in sideslip angle, iolllng and
vawing veloclity, end rudder force are prcsented 28

a function of rudder deflsction iL firurs 2li. Becsuse
of the very Light rudder forces the rol“ln“ velocity
produced thh a gilven ruader force was 10“66 but weas
not considersd objectionable by the nilot.

. Alleron control chis: teristics

—
3
E‘\
O

The aileron control charscteristics were measursd
in sbrupt ruader-Tized ?iL? r rolls at varlous speeds
in the following 1light cond.tion

e e e e e : :
! Power #lens | Lending gear | Spesd | Figure
T “" é i
— - i 1 { 7
Level flight or rated | Up Un P10 |25, 26
: g 170 ¢ 26
; 2006 | 20
‘ . 250 ¢ 206
500 | 26
t
: | Engines idling Down Dowrt 120 27
1o
: |
Level flight Down Down 120 | 28
‘ P 1o

s of Hypical left snd right rolls
our with level=flirht power in the
~¢ presented in figurs 25. The
sffectivensss obtsined snd wheel
forces rcquir‘d re plottsd as £ function ailleron
deflection in fiecures 26, 27, =nd 28. Lo information
wes avsilsble on nermls ible sileron deflections at
nig h speesd so sileron deflection was arbltrarily
limited above 200 miles per hour.

-

b
‘5 je ¢

clean conditi
values of rollin

m 73 »

n
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The aileron control characteristics of the F-8
airplane may be summsrized as folliows:

a, The maximum rolliing velocity obteined in
abrupt alleron rolls varied smoothly with alieron
deflection throughout the sveed range.

b. The allerorns sxhibited no undesirsble lag
acteristics and the rolling acceleration was
ys in the correct direction.

o,
)

o

m 3

c. No reversal of rclling vslocity dus to
alileron yew sver occurred.

d. With flaps down, and power on or olf,
satisfactory rclling pe“fowﬂance was indicated.
Mexﬁmum ve“ums of helix eangic pb/2V of approxi-

ately 0,075 for right rolls eand 3.09 for lsft rolls
were obtailned. The difference was due to the silsron
deflection required for trim in level flight.

e. The requirement of rofersnce 1 thsat 1t be
voasible to obtain & helix angie nb/2V of at least
0.27 up to 70 percent ol the meximum lsvel-Llight
speed was satisfisd in left rolls whers a pp/2V of
0,07l at =n indicated airspeed of 20C miles per hour
was obtained. The aileron deflection available for
right rolls wss restricted dus to the necessity of
using considerable right sileron deflection for trim
as shown in figure 22. The maximum vb/2V obtained
in right rolls ot 200 miles per hour was 2pproxi-
mately 0.06 and the average value of pb/2V available
st this spesd was therefors approximatsly 0.067 which
wss below the velue specified in reference 1.

The proposed reguirement that 1t be possible to
obtain a helix engle pb/2V of 0.05 with 100° of
wheel deflection up to 70 percent of the maximum
level-flight speed was satisfied by the F-C.

f. The alleron-contrel forces were usuglly in
the range of the friction force de revsr excseded
20 pounds in the rolls made with the eileron deflection
srbitrarily limited for the purpose of the tests.
The ailerons were designed with the intent of meaking
the forces very llgnt. Information obtained Irom the
DeHavillend Company indicated that the adjustable
balancing-tab ratio weas set to give ﬁnnPQXLmately
neutrsl balance on each zirplane, The datse of
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fizures 25 through 28 indicate thst on this particular
Mosqguito aileron overbalence occusred in rolls in all
conditions below 200 miles »er hour cver & consider-
shle renge of aileron deflections. It has been stated
previously that the silerons tended to shake when
fully deflected and that an example of aileron shaking
is presented in figure 10(c).

g. The veristion with airspeed of aileron
deflection and control force reguired to hold the
wings level in the rated-power, clesn condlition is
shown in figure 22. The amount of azilsron deflection
wonld vary with eny veristion of lateral loading,
but fuel was alweys used symmetrically so that little
varistion of lateral losding ocnurrcd in the tests.
The le2rge smount of slleron deflection reguired for
trim indicated thsat en effsctive twist wes prosent
in the wing structure. An effective twist of approxi-
mately 1° on each tip would be required to account
for *the smount of sileron deflection thet was used
for trim. A tendency for the force to increase
PanOly to the risiht ab high speeds would becone
obiecctionable befcre the maximum diving speed,

1150 miles per hour, was reachod.

he JAnother -8 airolene (AAF No. L3-3%33L926)
that was flown by the NACA pilots was observed to
have somewhat different zileron coutrol cheracteristics:
from those presented herein. No quantitative
meesurcements were made on the second airplene.

CONCLUSIOHNS

The results of the tests to determine the lateral and
leeCtl“ncl stebility snd control characteristics of an
F-3 airplane (AAF No. U3-%20,960) may be summarized as
follows:

1. A divergence occurred due to aileron overbslance
if the controls were released in a sidesliip. Oscillstions
of the airvlesne in the clean condition induced by kicking
end relezsing the rudder with ailerons fixed did demp to
1/2 amnlit cude in 2 cycles. There was no chort-period
oscillation of the rudder itself.

2. The directional stability of the airplsne with the
rudder fixed was not sufficient to restrict the yaw due to
full aileron deflection at 120 miles per hour to less

Hhom 200

ER G Y




5. Contrcl-fixed aend control-free directional sta-
bility wss nositive except nesr the stall with power for
level flight in the clean condition at lerge angles of
sideslio where rudder lock occurred.

4o The stick-fixed effective dihedrsl wss positive
in all conditicns. Due to the closely belanced or slightly
overbalanced silerons the stick-free dihedral was neutral

or slishtly negative in ell conditions.

5. In power-on conditions of flight an undesirable
nitching moment due to sideslip and due to yawing velocity
existed wnich made it difficult to trim the airnlene in

rough air,

6, The sids force due to sidegslip was always in the

correct direction.

Te The rudder control on the ground was weak, and
in flight was berely sufficient to ovsercome adverse
aileron yaw. The rudder control was sulficient to maintain
a straight path with the wings level in 211 normal flight

~conditions at any speed or down to 150 miles per hour with

one propeller windmilling or festhersd and the other
engine delivering rated power in the clean condition,
There was insufficient rudder deflection avallsble to fly
the eirplane with the wings level on one engine with the
flacs and lending geszr down. When & banked sideslip weas
attempted in order to maintain straight flight in this
condition rudder lock seemed to be imminent.

8. The veriation of rudder and =zileron force with
speed wss small excent in dives at high speed and the
force could be easily reduced to zero by use of the
trimming tabs. Above 200 miles per hour indicated szir-
speed there wass an objectionabls increase In sileron
forces reguired for trim.

9., The power of the 2ilerons to roll the 2irplsns
was satisfsactory in the landing end wave-off conditions
and in left rolls in ths powsr-on, clesn condition.
Because considerable right alleron wes required for trinm
in level flight, a meximum b»b/2V of only sbout 0.06 wsas
chbtained in right rclls In the clean condition at 200 miles
per hour. For sn P-8 with en untwisted wing the
maximum pb/2Y available would still f£all slightly
short of the 0,07 required at 200 miles per hour in the
clean condition. The szileron forces were always small
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but were unsatisfactory sccording to the standerds of
reference 1 because of the aileron overbalance which
occurrsd up to 200 miles per hour over & large nart of
the defliection range. '

Langlsy Memorisl Aeronautical Laboratory
National Advisory Commibttee for Asrcnautlcs
Lengley Fileld, Va.
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) APPENDIX
GENZRAT 3PECIFICATIONS OF THE AIRPLANE

Neme and type . . . . . . . DeHsvilland "Mosquito® F
(AAF Tio. 13-33L9

Engires (2) . . . . . . . Packard Rolls-Royce Merlin 33
Rating
Teke-off (5 minutes) . . . . 3000 rpom - 58 in. Hg or

14 psi boost, low blower
Military (30 minutes) . . . . 2850 rpn: - 48 in. Hg or
9 »si boost, suto blower
Meximum contiruous + . . o .. 2650 rom - 4l in. Heg or
7 vei boost, auto blowsr

Provellers (2). Type 230¥-LG2-6519A~12 Hamilton Standerd

Dimmeter, £t . o « ¢ ¢ o ¢« ¢ v & « v ¢ « v+« . . . 12.5
Number of blades . + ¢ « + « ¢ v ¢ o v v o o o . . . 3
Ge ar I’ati‘o - L L] . L] L] L] - L] L4 . - L] * L4 » . . 0014-2:1

Fusl cepacity, U. 8. g=al.
Normel, 10 tanks « + « « v + o + o « . . . . Hotal 647
Long ranwe 2 tanks, bomb bay . . . . . . . totsl 145
Drovp eble 2 tenks wing . . .+ ¢ o +« . . . . Lotal 20

ity, TJ. 3. ge
2 tanks nSCe . . » . . . . . . tOqu 18

elege o+ ¢ o « o« . .« . total 11.7

&}
1]
3
(¢
@D
=
o
<t

Reerwsrd permissible c.g. position, percent M.A.C. 36.0
Weight fOP tb ﬁS lb . . . 3 . ° . . . . . . . . 19,000

Wing
SPEN, Ft v o v o o o o o o 4 e 4 e o s o« o+ o« . 5L.16
Areze, sq £t . . . . . e e e e e e e e . . LsO
Alrfoil section, Pie rey Modified v & . .« . . . RAF 2l
Chord &t fuselapge c 5 in., from

centerline),ft . . « + .« . . ¢ .. o . . . . 12,25
Chord at tip (25 ft from centerlins), ft . . . . . %.83%
Feen aerodynemic chord, in. .+ . . . . . . . . . 101.52
Leading edge of M.A.C. forwsrd of jJjig point, in. 17.52
Agpect retio v v ¢ v v 4 e e e e e e e e e e e . O.J
Taper ratioco o v ¢ o ¢ ¢ o o o o e e e e e 4 e e o. D431
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Dihedral (top face of front spsr), deg
incidence, deg . . . . o ¢ o e @
gwee back (at rib number h), deg . .

) total, sq £t . .
ge centerline, ft .
), deg L] L d L] . L] .

L
[¥}
Ares {bclttom su
Lengtn, from fusels
Travel (ro air losd

Ailerons

Fal

T “s
MR No.

S R 10,2

. . . .
- . . L)
. . - ®
. . . .
. . .

Aree (eft of hinge line, totel of Z including

£abs) S £t v ¢ v v 6 4 i e v e e e
Ler\gt“,f’t...........ﬁ...

Deflecticn renge,deg « . « .« . 20,5 u
6879:c1n0~tah pﬂoq total, sq £t . . .
Salarn atlo, see ficure ©
Trim T v v 6 o o . .
Trimm renze, Trom
2ila e s s s e e
foriz
Soen, e s e e e e
J?cpa qt root, ft . e e e e e e

Aree, 2xcluding fuselage, sq ft . &

Incidence, deg

fZlevetor esrea, aft of ninge line, sq

Horn bslance, psrcent ol elevator ares

Tail length pom elevator hings lins t
25 pesrcent 1.A.C., goproximate, £t .

Raien ncing-tsv ares, totel, sg ft « «

Bzlencing-tab gear retio o o o o o o &
‘6

-
"3

inmwring-teb srea, total, sq £t .« + .
TP‘leH“"t sb-deflection rsnge, deg « .

Vertical tail

Area, sg ft . . « « + o . « e e e s
gsight, sbove top of fuqolave, £t . .
Offget from thrust axlis, deg « + « « &
Ruider zres (aft of hinge line), sgq ft
Rudder-deflection rangs, deg + . . « &
Horn balence, psrcent 01 rudder area .
Trim and balance tab aree, sq £t . . .
W”'mﬁwuﬂ-uab-uefleﬂtlon ren 03, dez .« .

o+

C

. 12,5
. 1.25
L 1y

e e e
e
e e
- .

26, -1
e e .
e e e
. . 15
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Over-all dimensions

Length, elong thrust 'axis, £te o .« .
T 5 & b4
tail wheel on the ground, ft . .

. .

Feight, tall wheel on ground, one blade

vertically uvwerd, ft . . . .
tail wheel on grcund, one blade
verticalily downward, £t . .
over fin and rudder with thrust -

axis level, £ ¢ ¢« ¢« ¢ o ¢ o &
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REFPERENCE

1. Anorn.: Stability and Control Requiremsnts for Air-
plﬁnes. AAF Snecification No. C-1815, Aug. 31,
1943,




Figure 1.-

L-593

(a) Front view.

Photographs of a DeHavilland Mosquito F-8 airplane.
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(b) Three-quarter front view.

Figure 1.- Continued.
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(c) Side view.

Figure 1.-

Concinued.

i

L-593
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(d)

Three-quarter rear view.

Figure 1.- Concluded.
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Figure 2, - Three-view drawing of DeHavilland
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28*- >

Vertical tail at tip of fin

re

Horizontal tail 6" from centerl/ine

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

b. 'Horizontal and vertical surfaces
Figure 3. - Concluded.
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Figure 7. - Lateral oascillatione in the clean condition

a.

at 180 miles per hour with power for level

flight (2650 rpm, 4 pounds hoost),

closed, DeHavilland Mosquito F-8 airplane.
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Right kick and release.

Figure 7. - Concluded.
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Figure 9., - Lateral oscillaticns in the clean condition

per hour with rated power

+7 pounde boost), shutters
cloged, caused by right rudder kick and
release, DeHavilland Mosquito F-8 airplane,

at 280 milee
(2650 rpm,
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Figure 10 -

Right rollouts with flaps down, landing gear down,
shutters open, at 125 miles per hour.

(1) Using rudder to overcome aileron yaw,

(2) Rudder-fixed.

Time histories of rolls out of turns, DeHavilland Mosquito F-8 airplane.

power for level flight,
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St _iSidds

the clean condition at 115 miles per hour with power

. — Sideslip characteristics from continuous recdrde in
for level flight (2650 rpm, -3} pounds boost)

Figure 12

shutters open, DeHavilland Mosquito F-8 airplane,
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120 miles per hour, shutters open.

Figure 13. - Sideslip characteristics in the clean condition
with rated power, DeHavilland Mosquito PF-8

airplane_.
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Figure 17. ~ Time history of right sideslip in the clean con-
dition with power for level f1light at 115 miles
per hour, shutters open, in which rudder lock
occurred, DeHavilland Mosquito F-& airplane.
Engines were cut to regain control.
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Figure 23. - Time histories of rudder kicks at 200 miles
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quito F-% airplane.




Figure 24. - Variation of maximum change in rudder force,
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